This paper provides a long-term follow-up of students who participated in the Tennessee STAR experiment. The Tennessee STAR experiment randomly assigned 11,600 elementary school students and their teachers to a small class, regular-size class or regular-size class with a teacheraide. The experiment began with the wave of students who entered kindergarten in 1985, and lasted for four years. After third grade, all students returned to regular-size classes. We analyze the effect of past attendance in a small class on standardized test scores through the eighth grade, on whether students took the ACT or SAT college entrance exam, and on how they performed on the ACT or SAT exam. The results suggest that attending a small class in the early grades is associated with somewhat higher performance on standardized tests, and an increase in the likelihood that students take a college-entrance exam, especially among minority students. Most significantly, being assigned to a small class appears to have narrowed the black-white gap in college-test taking by 54 percent.
impact of being assigned to a small class by examining college-entrance exam data. This paper is organized chronologically, in terms of students' progression through school.
In the next section we evaluate evidence on the random assignment. Section 2 analyzes annual standardized test scores in grades 4-8. Section 3 provides an analysis of the effect of attending a small class in the early grades on students' propensity to take the ACT or SAT exam by the senior year of high school. Section 4 provides an analysis of the effect of class size on students'
ACT and SAT scores, for the subset of students who took one of the exams.
We regard the analysis of college test taking behavior the main contribution of this paper.
To analyze ACT and SAT data, we worked with ACT, Inc. and the College Board and Educational Testing Service (ETS) to link information on high school seniors in the class of 1998 who took the ACT or SAT exam to records on the 11,600 students from Project STAR, regardless of where the students resided in 1998. The resulting database contains information on whether Project STAR students wrote either the ACT or SAT exam, their test scores, and information from the background questionnaire students fill out when they take the ACT or SAT exam. The ACT exam is the more prevalent college aptitude test taken by Tennessee students: some 40 percent of Tennessee high school seniors in our sample wrote the ACT exam while fewer than 6 percent wrote the SAT. This is the first database that permits a long-term examination of the behavior and post-high school aspirations of Project STAR participants.
Our main finding is that students who were assigned to a small class are more likely to take the ACT and SAT exams. For the sample of high school seniors in 1998, 43.7 percent of students initially assigned to a small class took either the ACT or SAT exam, whereas 40.0 percent of those assigned to a regular class took one of the exams. The increase in the college-entrance-exam-taking rate due to attending a small class was substantially greater for black students than for white students. Assignment to a small class as opposed to a regular-size class appears to have raised the likelihood that black students take the ACT or SAT exam by a quarter, from 31.7 to 40.2 percent. As a consequence, the black-white gap in the college-test-taking rate was 54 percent smaller among students assigned to small classes than among students assigned to regular-size classes.
Lastly, we find insignificant differences in the average SAT or ACT score among students who took one exam based on class-type assignment, although this comparison is clouded by selection problems since a wider pool of students assigned to small classes took one of the exams. When we adjust for selection effects, using either a parametric Heckmanselection-correction procedure or by linearly truncating the sample of students from small classes (based on the rank of their score) to correspond to the same proportion of regular class students, we find that students in small classes outperformed those in regular-size classes by about 0.1 standard deviations overall, and by about 0.2 standard deviations for black students.
Another Look at Random Assignment
A limitation of the design of the STAR experiment is that students were not systematically tested prior to entering a small class.
3 If such data were available, one could test for significant differences in mean student achievement scores across class types. Random assignment would be expected to produce groups of students that did not differ on average among the three assignment groups, conditional on school and entry grade. Nonetheless, if random assignment was implemented correctly, observable characteristics of students and teachers should look similar across class types. This is examined in Panel A of Table 1 , which presents a linear regression of student class-type assignment on demographic characteristics. 4 The dependent variable is a dummy variable that equals one if the student initially attended a small class, and zero if he or she attended a regular or regular/aide class.
5 Each student appears 3 This point is made, for example, in Krueger (1999) and Hanushek (1999) . 4 Although one may object to the use of a linear probability model in this instance (e.g., as opposed to a logit), because the class-type variable is an independent variable in the models that follow, and we are simply interested in whether class-type and personal characteristics are related, the linear model provides appropriate estimates.
5 Unfortunately, we do not know which class type students were initially assigned to, as opposed to the class type they attended. However, for a subsample of 18 STAR schools, Krueger (1999) finds that 99.7 percent of in the sample once, in the year he or she initially joined the experiment. Standard errors have been adjusted for heteroskedasticity that arises in the linear probability model using White standard errors. Column 1 only controls for three explanatory variables: race, sex, and free lunch status. Column 2 additionally controls for 79 school fixed effects. Strictly speaking, class-type was randomly assigned within schools for each grade (or entry wave) that the students entered the experiment. Thus, in column 3 we control for 304 school-by-entry-wave dummy variables.
When school fixed effects or school-by-entry-wave fixed effects are controlled for, none of the student characteristics predict small-class assignment for the STAR sample (see columns 2 and 3). This finding is consistent with the students being randomly assigned to class
types.
An important feature of the STAR experiment is that classroom teachers were also randomly assigned to class types within each participating school. If random assignment of teachers was properly executed, one would not expect a teacher's characteristics to be related to whether or not she taught a small class. Panel B of Table 1 reports results from a linear regression of teachers' class assignments on their demographic characteristics, using the sample of 1,330 teachers pooled across all grade levels. The dependent variable equals one if the teacher was in a small class, and zero if she was in a regular or regular/aide class. The results indicate that teachers' education, experience, race and gender are essentially uncorrelated with the class type they were assigned. Moreover, this result holds irrespective of whether school effects or school-by-grade-level effects are held constant. Table 1 highlights the importance of controlling for school fixed effects, since random assignment of teachers and students was performed within schools. Moreover, students were randomly assigned within schools in the grade they initially entered Project STAR, which suggests that it is desirable to control for school-by-entry-grade effects as in column 3. Most kindergarten students attended the class type they were randomly assigned to their first year in the experiment. Consequently, henceforth we treat initial assignment and the initial class the student attended interchangeably.
previous analyses of the STAR data have estimated treatment effects controlling for school fixed effects, but not school-by-entry-wave fixed effects. In most of what follows, we control for dummy variables indicating the school students initially attended interacted with dummy variables indicating the grade they entered the experiment (i.e., entry wave).
Grades K-8
One difficulty in conducting a long-term follow-up of test score results is that the STAR students were given different tests in different grades. Panel A of Table 2 presents a correlation matrix between the percentile scores on the Stanford Achievement Test (grades K-3), the
Comprehensive Test of Basic Skills (CTBS, grades 4-8) and the ACT or SAT percentile rank.
For each of the exams, the percentile ranks are based on the distribution of scores among students assigned to regular and regular/aide classes. 6 The samples used to calculate the correlations vary from year to year; Panel B reports the sample sizes. The correlations along the diagonal of Table 2 correspond to the correlations in percentile ranks in adjacent years for the sample of students who have available data in those two years.
A critical juncture occurred between third and fourth grade, when all students returned to regular size classes. Unfortunately, this also coincides with the switch to the CTBS exam. A further problem is that the fourth grade sample is a subset of the overall sample because only one-third of the Memphis schools administered the CTBS that year; all Memphis administered the CTBS in later years. Nonetheless, the correlation matrix does not display a discrete jump between third and fourth grade, which suggest that the sensitivity of the CTBS and Stanford Achievement Test may be similar. We similarly find that the correlations are of roughly the same magnitude if we restrict the sample to a common set of students with available scores in grades 2-5. These results suggest that the percentile ranks can be compared across the CTBS and Stanford Achievement Test.
To summarize the effect of being assigned to a small class on test scores, each grade we estimated the following regression
where Y isg represents the test score percentile rank for student i in grade g (g = K, …, 8) who initially attended school s (s = 1, ..., 79), SMALL is a dummy variable that equals one if student i initially was assigned to a small class and zero if he or she was assigned to a regular or regular/aide class, X is a vector of covariates reflecting the students' free-lunch status, sex and race, and α sw is a set of school-by-entry-wave fixed effects (based on initial school attended).
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The base group for the small-class-size effect consists of students who were assigned to either regular or regular/aide classes. It is important to stress that class-type is based on the class the student attended the initial year of the experiment, and does not vary over time. As a consequence, the coefficient estimates are not subject to bias because of possible non-random transitions after the initial assignment.
Equation (1) was estimated separately for the full sample, for students on free or reducedprice lunch, and for the subset of black students. Figure 1 summarizes the coefficients on the SMALL dummy variable, using the largest sample of observations available for each group in each year. Because our main interest is comparing the treatment effect over time, we also calculated the small-class effects for the subset of students with available data in each adjacent pair of years. Figures 2 and 3 summarize these results for all students and for the black students, where each segment in the figures consists of students who are present in two adjacent years.
Thus, in Figures 2 and 3 , the year-over-year comparisons are always between the same set of 7 Free-lunch status was measured by whether the student ever received free or reduced-price lunch in grades K-3. students on each segment of the graph. The results are similar, however, if we include the largest number of students each year. Figure 1 summarizes many of the findings of the earlier work on STAR. A 5 percentile-point gap opened up between students in small and regular-size classes by the end of kindergarten, and the gap stayed roughly constant in subsequent grades during the course of the experiment. 8 The small-class advantage was larger for the minority children and those on free lunch. 9 In fourth grade, when the experiment ended and students returned to regular size classes, the effect size in terms of mean percentile ranks was reduced approximately to half to one quarter of its previous magnitude. From teacher reports, we know the actual class size for a subset of 520 fourth grade students. Interestingly, the average fourth grade class size for students who were initially assigned to regular size classes was about 0.36 (t=2.4) students smaller than for students initially assigned to small classes, conditional on initial school fixed effects. It is possible that, to some extent, principals compensated for the earlier effects of the experiment, which may partially account for the relative improvement of students who were previously in larger classes.
Figures 2 and 3, which use the consistent set of students available in each pair of adjoining years, show a similar pattern. Moreover, when we use the subsample of students with scores available in both 3 rd and 5 th grade to avoid possible problems created by the omission of many Memphis students in the 3 rd to 4 th grade comparison, the results still show a sharp decline in test scores at the conclusion of the experiment when all students returned to normal-size classes. Nye, et al. (1994) find a similar pattern with CTBS data through the seventh grade.
One important qualification should be kept in mind while considering changes in the magnitude of the small-class effect in Figures 1-3: the tests are scaled by percentile ranks. Test score percentile ranks are not a cardinal measure. It is possible, perhaps likely, that a given 8 Previous work tends to find that the small class advantage expanded between kindergarten and first grade, but that appears to be a result of failure to control for entry-wave effects.
9 Several studies have found that minority and disadvantaged students benefit more than other students from attending small classes. See, for example, Summers and Wolfe (1977) and Hanushek, Kain and Rivkin (1998) .
percentile gap implies a larger educational difference in the higher grades than in the lower grades. Indeed, Finn et al. (1999) present evidence that, when the Stanford Achievement Test and CTBS scores are scaled in terms of grade equivalents, the gap between students in small and regular-size classes expands from grades K to 3, and from grades 4 to 8.
Effect of Class Size on College Entrance Exam Taking and ACT/SAT Scores

A. Genesis of STAR-ACT-SAT Sample
Most students in Tennessee who aspire to attend college take the ACT exam.
Nonetheless, it is important to know whether students took the SAT exam as well, since the SAT is required by many highly selective colleges and because some students moved to states where the SAT is the predominant test. To create a longitudinal database with ACT and SAT information, in the summer of 1998 HEROS, Inc. provided the ACT and ETS organizations identical computer files which contained several variables from the STAR database, including demographic data, class assignment, and elementary school test scores. The Project STAR students' ACT and SAT data were merged to these records on the basis of the students' names, dates of birth and Social Security numbers. If a STAR record was missing information on one of these three identifiers, the remaining identifiers were used to complete the merger. The data were merged by searching over ACT and SAT records for the entire United States, so any student who had moved away from Tennessee should still be included in the sample. In fact, about 9 percent of the STAR students who were identified by the search algorithm took the ACT or SAT exam outside of Tennessee. Once the data were merged, the students' names, dates of birth, and Social Security numbers were concealed to preserve confidentiality.
Several checks indicated that the data were linked properly for students who were matched. For example, the correlation between the students' ACT score percentile rank and their 8th grade CTBS percentile rank was 0.81, which is about the same as the correlation between other percentile scores of tests given four years apart. 10 Additionally, the sex of the students based on their STAR records matched their sex in the ACT records in 98.7 percent of cases.
These checks suggest that STAR students were correctly linked to their ACT and SAT records.
The ACT and SAT databases are organized by graduating high school classes. Thus, only members of the High School Class of 1998 were included in the ACT and SAT records that formed the basis of their search. As a consequence, STAR students who either repeated a grade or for some other reason were not high school seniors in 1998 could not be matched to their ACT and SAT records, even if they had taken one of the exams. Because students who were not seniors in 1998 could not be matched to their records, they were classified as not having taken the ACT or SAT exam, even though they may actually have taken it in their junior year or they may take it their senior year. This creates classification errors in our dependent variable.
Unlike the case for a continuous outcome variable, random classifications errors in a dichotomous outcome variable cause inconsistent regression coefficient estimates and inconsistent mean differences between groups (see Hausman, Abrevaya, and Scott-Morton, 1998 ). The intuition for this result is that, with a dichotomous variable, errors are negatively related to the true outcome values: a one can only be misclassified as a zero, and vice versa. In the present case, students who fell behind a grade cannot be classified as having taken the ACT or SAT given the way the data are maintained by the ACT and ETS organizations. Randomly misclassifying some students who took the ACT or SAT exam as not having taken an exam will tend to attenuate the effect of class size on test-taking rates. Because of this feature of the data,
for most of our analysis we restrict the sample to the subset of 9,397 students (81 percent of the full sample) who were not behind normal grade-level through eighth grade, based on information that we have on students who wrote the CTBS. 11 Measurement error in whether the student took the ACT or SAT is a much less serious problem for this subsample. Restricting the sample to those who are on grade level, however, could introduce sample selection bias if being assigned to a small class affects the likelihood that students are behind grade level. Because we do not find a significant difference in the probability of being behind a grade by initial class assignment, this sample selection restriction is unlikely to bias our results, however. 12 Nonetheless, we also present logit results for the full sample for comparison. In the future, we hope to add additional ACT and SAT data for the Class of 1999 to augment our main sample to include students who did not graduate on schedule.
B. Test Taking Results
Improving school quality can increase educational attainment by increasing the return to investment in schooling, by raising aspiration levels, and by raising skills. 13 Our main results are illustrated in Figure 4 . This figure reports the percent of students who took either the ACT or the SAT exam by the type of class they attended during their initial year in Project STAR. The figures are reported for all students combined, for white and black students separately, and for students who received free or reduced-price lunch in at least one year in grades K-3. The figure is based on the subset of students who were on grade level as of eighth grade. For all students, Figure 4 indicates that 43.7 percent of students who were assigned to a small class took either the ACT or SAT exam, whereas 40.0 percent of those assigned to a regular-size class took one of the exams, and 39.9 percent of those assigned to a regular-size class with an aide took one of the exams. The 3.7 percentage-point differential between students assigned to small classes and those assigned to regular-size classes is statistically significant at the .05 level. The fact that regular and regular/aide students have essentially the same test-taking rates is not surprising because many of the students initially in regular classes were subsequently randomly re-assigned to a regular/aide class, and many of those initially in regular/aide classes were subsequently assigned to a regular class without an aide.
The raw data in Figure 4 also indicate that attending a small class was particularly effective in raising the proportion of black students who wrote one of the college entrance exams. Only 31.7 percent of black students in regular-size classes wrote the ACT or SAT exam, whereas 40.2 percent of black students in small classes wrote the college entrance exam. To gain some perspective on the magnitude of this effect, note that the black-white gap in taking a college entrance exam was 13.3 percentage points for students in regular-size classes, and 6.1 percentage points for students in small classes. Thus, attending a small class reduced the black-white gap in the college-entrance-test-taking rate by 54 percent. Nationwide, 65.8 percent of white and 55.3 percent of black young high school graduates enrolled in college within 12 months of graduating from high school in 1996. 14 The 10.5 percentage-point black-white gap in college enrollment for the nation as a whole is close in magnitude to the racial gap in collegeentrance-exam taking rates in regular-size classes in Tennessee.
Recall that Figure 1 showed that minority students and students on free lunch exhibited the greatest gains in test scores through middle school as a consequence of attending a small class during Project STAR. The findings in Figure 4 complement a result that has been found consistently throughout Project STAR: minority students benefited most from attending a small class. Small classes were able to considerably narrow, though not eliminate, the gap in educational performance between black and white students. size on the probability of taking a college-entrance exam, but the patterns are qualitatively similar. For these samples, attending a small class is associated with a 2 percentage-point increase in the test-taking rate for the full sample, and a 4 point increase for the sample of black students. The smaller class-size effects found in Table 4 are probably a result of greater classification errors in the test-taking data in the wider sample resulting from the fact that only members of the Class of 1998 are included in the ACT and SAT databases, so all others are automatically assigned a zero for the value of the dependent variable even though they may have (or still might) take the ACT or SAT exam. Nonetheless, even in this sample, past attendance in a small class is associated with a higher likelihood of taking the ACT or SAT exam.
Tennessee is a state in which a majority of college-bound students take the ACT exam:
some 40 percent of on-grade-level STAR students wrote the ACT exam while fewer than 6 percent wrote the SAT exam. Table 5 presents results where the dependent variable in columns 1 and 3 is a dummy that equals one if the student took the ACT exam, and zero if not, and the dependent variable in columns 2 and 4 is a dummy that equals one if the student took the SAT exam, and zero if not. The disaggregated results in Table 5 indicate that, compared to students assigned to regular-size classes, students assigned to small classes were more likely to take the ACT exam and were more likely to take the SAT exam.
Although the STAR experiment was designed to measure the effect of being assigned to one of two class-size ranges, the actual number of students in the class varied substantially within those ranges. We experimented with including three dummies for the range of class size the students attended the first year they were in the program. We find that students who were initially assigned to a class with 21-25 students their first year in Project STAR were more likely to take the ACT or SAT exam than students who were assigned to classes with 26-30 students.
And students who were assigned classes with 16-20 students were more likely to take the ACT or SAT exam than students who were assigned to classes with 21-25 students.
We do not know how many students who took the ACT or SAT exam have actually enrolled in college, or how many years of higher education they will ultimately complete. But based on an analysis of the 1992 wave of the High School and Beyond database, high school students from the Class of 1982 who took the ACT or SAT exam completed an average of 1.7 more years of schooling than students who did not take one of the college entrance exams, conditional on race and sex. Lastly, we examined the scores students achieved on the ACT and SAT exams. For students who took the SAT but not the ACT exam, we converted their SAT score to an ACT equivalent score using a concordance developed by ACT and the College Board. 17 For any student who wrote the ACT exam we used their ACT score, even if he or she also took the SAT exam. For students who took an exam more than once, we used their first score. Naturally, any analysis of ACT and SAT scores can only be performed for the subset of students who took one of the exams. This creates a potential sample selection problem. For example, because a higher proportion of students from small classes took the ACT and SAT exams, it is likely that the group of students from small classes contains a higher fraction of relatively weak students; that is, strong students are likely to take a college entrance exam regardless of their class assignment, but marginal students who are induced to take the exam because they attended a small class are likely to be relatively lower scoring students. Such a selection process would bias downward the effect of attending a small class on average test scores. We first present results for the selected sample of students who wrote an exam, and then provide two attempts to adjust for potential sample selection bias. To simplify the analysis, we compare students who initially 16 We thank Cecilia Rouse for providing this tabulation. weaker students than the average student (see Dynarski, 1987 and Payne, 1998) . In the STAR experiment, there were two confounding effects: selection and treatment. One might expect the treatment effect to result in small-class students scoring slightly higher on the ACT, as they did on previous tests. But students assigned to small classes were also more likely to take the exam, suggesting that additional, weaker students in small classes were drawn in to write the test. Unfortunately, as a result it is difficult to interpret the score results because they are conditional on taking the exam, and the treatment appears to have affected the probability of taking the exam. Table 7 presents two types of estimation results that attempt to adjust for the sample selection problem. In column 1 for the full sample (and column 3 for black students) we present results of a standard Heckman-correction procedure. Identification in these models is based on the assumption of normal errors. For comparison, in column 2 (and column 4 for black students) we present results of a different approach for adjusting for selection. In these columns, we have artificially truncated the sample of students from small classes so that the same proportion of students from small and regular-size classes are represented in the test-taking sample, by dropping from the sample the bottom X percent of students based on their test results (where X is determined so that the proportion of students from small classes who took the exam equals the proportion from regular-size classes). This approach is justified if all the additional small-class students induced to take the ACT exam are from the left-tail of the distribution, and if attending a small class did not change the ranking of students in small classes. Although the first assumption is clearly an extreme one, the results should provide an upper bound on the possible impact of selection bias, and provide an interesting point of comparison for the Heckman-selection results. We refer to this approach as the "linear-trimming" procedure. To compare the results to those in Table 6 , in each column we calculated the "effect size" by dividing the coefficient on the small class dummy by the standard deviation of ACT scores among all students who took the exam (4.5).
Interestingly, the results from both selection-adjustment procedures yield similar results.
For the full sample, the Heckman-selection-correction procedure indicates that students who were assigned to a small class scored 0.13 standard deviations higher than those assigned to regular-size classes, and the linear-trimming procedure yields a 0.12 standard deviations advantage. For black students, the Heckman procedure indicates that students in small classes scored 0.20 standard deviations higher than those in regular-size classes, and the linear-trimming adjustment yields an effect size of 0.26 standard deviations. In view of the extreme (and different) assumptions underlying the truncation and Heckman-correction procedures, it is quite remarkable that the two approaches yield quantitatively similar results.
As a check on the procedures we used to adjust for sample selection, we performed the following experiment using the sample of 8 th grade students who were on grade level. We first estimated the small-class effect size for the full sample of 6,062 students who had available 8 th grade CTBS scores. Specifically, for this sample we regressed students' raw 8 th grade CTBS scores on an initial small class dummy, free lunch, sex, race, and school fixed effects. Although this is a select sample because some students did not take the exam (e.g., because they moved out of Tennessee), we think of the regression on this sample as providing an unbiased estimate of the effect of class size on achievement in the population. We then restricted this sample to the 3,262 students who took either the ACT or SAT exam, and re-estimated the same regression model. One can think of this as providing an estimate for the conditional sample, akin to the results in Table 6 . Finally, using the selected sample of 3,262 observations, we estimated a Heckman-selection model and a linear truncation model (where the lowest-scoring students on the CTBS were dropped until the proportion with test scores was equal in the two class types).
The results provide some limited support for selection corrections, especially the linear truncation approach. In particular, the effect size is . sample. When the same exercise is conducted for black students, we find that the effect size is 0.152 for the full sample, 0.055 for the selected sample of college test takers, 0.045 for the Heckman correction, and 0.179 for the linearly trimmed sample. To our surprise, the lineartrimming procedure sample comes closest to replicating the estimates for the full sample.
We do not want to push these results too far, but they do suggest that the sample selection correction estimates in Table 7 provide a more reliable estimate of the effect of attending a small class in the early grades on ACT test scores. Moreover, the estimated small-class effect sizes on the college entrance exams are fairly close to the estimated effect size on the eighth grade CTBS exam, which also raises the plausibility of the findings.
Conclusion
The benefit from being assigned to a small class in grades K-3 on test scores for participants in the Tennessee STAR experiment appears to have declined by at least half after students were returned to regular size classes in grade 4, although a persistent, positive effect still can be measured through the eighth grade. More importantly, attendance in a small class in grades K-3 appears to have raised the likelihood that students take either the ACT or SAT college-entrance exam by the end of high school. Since most colleges in the United States require students to take either the ACT or SAT exam to be admitted, these findings suggest that lowering class size in the elementary school grades raises the prospect that students will attend college. The beneficial effect of smaller classes on college aspirations appears to be particularly strong for minority students, and students on free or reduced-price lunch. Indeed, attendance in small classes appears to cut the black-white gap in the probability of taking a college-entrance exam in half. Students who attended small classes scored about as well on the ACT or SAT, on average, as students in regular-size classes. The latter finding may be affected by the wider pool of students from small classes who took the ACT or SAT exam, however. When we implement a parametric Heckman-selection-correction procedure or linearly truncate the sample of small class students to adjust for sample selection, we find that attending a small class in the early grades raises performance on the ACT exam by about 0.10 standard deviations overall, and by 0.20 to 0.26 standard deviations for black students.
Despite some encouraging signs, our findings should be viewed as preliminary because students who fell behind a grade level are not included in the ACT or SAT files. Our findings for the ACT and SAT's only pertain to students who completed high school on schedule in the Class of 1998. When data for the Class of 1999 are available we plan to add them to the analysis. We also hope to continue to track Project STAR students by studying their economic and social outcomes in the future, including their employment, pay, arrest rates, and welfare utilization rates. ------Note: Robust standard errors in parentheses. The free lunch variable measures whether a student was on free or reduced-price lunch during his or her entry year. For columns 1-3, the mean dependent variable is 0.26 and sample size is 11,294. For columns 4-6, the mean dependent variable is 0.39 and sample size is 1330. For teachers, entry-grade and entry-wave are the grade level they taught. Entry-grade fixed effects are three dummy variables indicating the grade the student fist entered the program. There are 79 school fixed effects for students and teachers, 304 school-by-entry-wave fixed effects for students, and 305 for teachers. (3) is 0.42 and the sample size is 9117. The mean of the dependent variable in columns (4) -(6) is 0.35 and the sample size is 3133. There are 78 school fixed effects in column (2), and 56 in column (5). There are 293 school-by-entry-wave fixed effects in column (3), and 140 in column (6). (4) - (6) is 0.27 and the sample size is 4117. There are 78 school fixed effects in column (2) and 56 in column (5). There are 292 school-by-entry-wave fixed effects in column (3) and 143 in column (6).
--- ------ (1) and (2) is 19.2 (4.5) and the sample size is 3,792. The mean (standard deviation) of the dependent variable in columns (3) and (4) is 16.6 (3.6) and the sample size is 1,086. The effect size is the coefficient on small divided by the standard deviation of test scores among the full sample of students (4.5).
--- (2) it is 19.4 (4.5) with sample size 3,706, in column (3) it is 16.6 (3.6) with sample size 1,086, and in column (4) it is 16.8 (3.6) with sample size 1,032. The effect size is the coefficient on small divided by the standard deviation of test scores among the full sample of students (4.5).
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